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that ankylosing spondylitis and aortic dissection without Marfan’s
syndrome are not coincidentally but causally related, because
neither FBN1 nor fibrillin-1 was examined. The extremely rare
coexistence of these 2 disorders, however, may support the hy-
pothesis proposed by Simkin.3
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Total magnetic vascular coupling for arterial
revascularization
Uwe Klima, MD, PhD, Michael Maringka, MD, Eric Bagaev, MD, S. Kirschner, CM, and
Axel Haverich, MD, PhD, Hannover, Germany
Several new automatic proximal and distal anastomoticdevices are in practical use. Their clinical performance,feasibility, and angiographic follow-up have been de-scribed.1,2 Most authors report on a single automatic
anastomosis using a saphenous vein graft. Total arterial revascu-
larization using beating heart techniques is suggested by many
authors to be the method of choice for revascularization.3 How-
ever, to our knowledge, such an operation by means of automatic
anastomotic devices has not been reported.
We describe the clinical and angiographic follow-up of a pa-
tient who underwent total arterial revascularization on the beating
heart in which all anastomoses were performed with an automatic
anastomotic magnetic coupling system, the Ventrica Magnetic
Vascular Positioner (MVP) Distal Anastomosis System (Ventrica,
Inc, Fremont, Calif).
Clinical Summary
A 69-year-old man with a 12-month history of angina (preoperative
New York Heart Association III) underwent cardiac catheterization
revealing 3 vessel disease with significant stenosis (70%) of all 3
main coronary arteries. Total arterial revascularization was performed
using the right and left internal
thoracic arteries (ITAs) and the
left radial artery (RA). The sur-
gical approach was through a
median sternotomy. All target
arteries were exposed using the
Octopus 4 Tissue Stabilizer
and Starfish Heart Positioner
(Medtronic, Inc, Minneapo-
lis, Minn). The patient was
given an antiplatelet regi-
men of 150 mg of clopi-
dogrel (Plavix; Bristol-Myers Squibb, New York, NY) and 100
mg of aspirin the day before surgery and received 300 IE/kg of
heparin to maintain an activated coagulation time level of more
than 350 seconds during the procedure.
All 4 anastomoses were performed with the Ventrica MVP Distal
Anastomosis System. The system consists of 6 magnetic clips, with 3
clips forming a set. One magnetic clip set is positioned into the target
artery, and the other is positioned into the bypass graft using a
preloaded delivery system. These ports then form an anastomosis by
magnetic coupling (Figure 1). The first anastomosis created was the
left ITA to LAD. The RA was then coupled distally to the circumflex
artery, and after shortening the RA, a T-graft anastomosis was also
performed to the left ITA with the magnetic coupler. The right
coronary artery required an endarterectomy before the fourth auto-
matic anastomosis with the right ITA was performed. The 4 connec-
tions were each created in less than 90 seconds.
The patient’s intraoperative and postoperative courses were un-
eventful. A control cardiac catheterization on postoperative day 6
showed all grafts and anastomosis patent (Figure 2). The patient was
discharged on postoperative day 10. Ten weeks after surgery the
patient is clinically doing well. He is pain free and was able to reach
125 W for 2 minutes while undergoing an exercise stress test.
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Discussion
The handsewn anastomosis is the “gold standard” for performing
coronary artery bypass grafts. However, performing a handsewn
anastomosis is more demanding and time-consuming when used in
less-invasive approaches such as small access, totally endoscopic, or
beating heart surgery.4 In conjunction with attempts to reduce the
surgical trauma of coronary artery bypass grafting by using less-
invasive approaches, alternative methods for constructing distal anas-
tomoses should be explored and clinically evaluated. It may be
hypothesized that by reducing the ischemic time per handsewn anas-
tomosis from 8 to 10 minutes to less than 90 seconds with the
automatic anastomosis, the risk of ischemia and its associated com-
plications (eg, arrhythmia) might be decreased significantly.
The concept of magnetic coupling is vastly different from other
contemplated micromechanical methods and has several advan-
tages compared with handsewn anastomosis. The device is simple
and easy to use, offering the benefit of a quick and repeatable
anastomosis. The flexible applicator shaft also helps to facilitate
less-invasive procedures. As shown in this case, the device seems
to be compatible with ITAs and radial arteries, allowing total
arterial revascularization without manipulation of the ascending
aorta, as well as with saphenous vein grafts.1
One major advantage of the system seems to be the fact that the
order of use (proximal, distal, or T-graft anastomoses first) is
irrelevant because the design allows either technique. However,
currently only end-to-side anastomoses are possible when the
target arteries are not in 1 line (eg, obtuse marginal and diagonal
branch). Sequential grafts are only possible when the coronary
branches are “in line” (eg, diagonal branch and LAD).
One disadvantage of the device is the lack of long-term follow-
up, which is common to all evolving technologies. As of today,
predischarge angiographic and clinical follow-up are available1 for
using magnetic anastomotic technology in coronary surgery. Cur-
rently 6-month postoperative angiographic and clinical follow-up
data are also being collected as part of a clinical trial. Long-term
follow-up is certainly necessary to make this new anastomotic
technique comparable with the gold standard: the handsewn anas-
tomosis. Whether intimal hyperplasia or local long-term reaction
to the intravascular implant may occur also needs to be observed,
because these factors may contribute to long-term patency rates.
Conclusion
Total arterial revascularization on a beating heart using exclusively
automatic anastomotic coupling devices for all anastomoses has
not been previously described. The Ventrica MVP System proved
to be suitable for all target arteries and grafts including a T-graft
anastomosis. The ischemic time during the anastomosis could be
reduced significantly, thus decreasing the risk of potential intra-
operative ischemia and its associated complications. This technol-
ogy has the potential to facilitate beating heart procedures by
creating a high-quality, reproducible, and rapid anastomosis. The
long-term patency of these anastomoses needs to be investigated.
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Figure 2. Postoperative left coronary angiogram of MVP anasto-
moses: A, T-graft anastomosis, left ITA to RA. B, Left ITA to left
anterior descending. C, Radial to circumflex artery.
Figure 1. The Ventrica MVP Distal Anastomosis System (Ventrica,
Inc, Fremont, Calif) consists of 6 magnetic clips and 2 delivery
systems for completion of an anastomosis. Deployed MVP system
in graft (above) and target artery (below) before coupling.
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